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21 Construction Support

Once the project has been let, the signadesigner will need to provide assistance to the office
administering the contract during the advertisement and construction phases. This typically
consists of.

1 Handing off electronic design files to the construction office for their use & verification
Clarifying/interpreting information shown in the plans and specifications

Adding, modifying or deleting information in the plans and specifications as necessary
Providing a cost estimate for your expected amount of construction support
Reviewing submittals

Attending meetings as requested

Periodic inspection of work as requested

= =4 =4 4 4 =4

Construction support should be the highest priority for the signal designer.

21.1 Authoritypverthe ContraciWork

Once the project is let (during the advertisement phase and the construction phase) theengineer
has full authority over the work contained in the contract documents. The engineer is defined
in the specifications as the chief engineer of the agency acting directly or through authorized
representative (section 00110.20) The specifications also define theproject manager as the

eOT POIT T Uz UwUI xUI Ul OUEUDYI whT OWEPUI EUQawUUxI UYDUI Uu
contract (section 00110.20) and the states the duties an@uthorities of the project manager
(section 00150.01).0ne of the duties of the project manager is to address any clarification,
interpretation , corrections, etc. of the contract documents. This is to ensure that clearconcise
information/direction is given to th e bidders or the contractor. Contract clarification or
interpretation obtained from persons other than the project manager (e.g.the signal designer)
are not binding on the agency and unnecessarily complicate administration of the contract .

r -

The engineer as defined by the contract document (e.g., project manager/resident
engineer) has authority of the contract work. Always work directly with the project
manager 6s office when providing construct
THE BIDDER OR CONTRACTOR!
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21.2 Addenda

Changesor corrections to the plans, special provisions or bid items may be required during the
advertisement phase. These changes are made by addenda.

If the addendum includes modifying a plan sheet, the plan sheet will either need to be digitally
signed again or a revised stamped and sealed mylarplan sheetis required. Revision triangles
are required on ALL revised plan sheets as shown in the Contract Plans Development Guide,
NO EXCEPTIONS.

In addition, traffic-roadway section review and design approval of the revised plan sheet is
required as perchapter 2. The TRS dwg. number does not change from the original plan sheet.

21.3 PreConstruction Conference

After the contract has been awarded and prior to starting work, the cont ractor must meet with
the resident engineer for a pre-construction conference (pre-con). The pre-construction meeting
will typically cover the following topic that can impact signal design:

9 Utility relocation and potential conflicts

1 Identifying known problem areas, identifying procedures to resolve those problems, and
establishing a process to resolve future problems in a timely manner

Calling attention to unique design requirements in the plans and specs

Project schedule

Temporary traffic control and staging

Identification of key personnel and channels of communication

=A =4 =4 =4

The signal designer should attend the pre-con conference if possible, especially if there are
known problem areas, unique design requirements, and/or the contractor or inspec tor have
limited traffic signal construction experience. Obtaining a copy of the agenda can maximize
your efficiency as it is not necessary to stay for the entire precon, which can be lengthy and
cover a wide array of contract topics.
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21.4 MaterialSubmittals and Shop Drawing Review

The signal designer may receive different types of submittals to review , but the three main
required construction submittals are pole drawings, blue & green sheets, andfield verification

forms.

21.4.1Pole and FoundatiSubmittals

When you receive pole submittals, review thesefeatures:

9 Are the shop drawing (s) prequalified or not? Verify the shop drawing manufacturer and
drawing number (s) with the prequalified list that is in  the special provisions 00962.05(a).
If the shop drawings are prequalified, no additional structural review is necessary. If the
shop drawings are NOT prequalified, contact the region bridge unit for review of the
structural aspects.

1 The information in shop drawing matches the information in the plans/ pole entrance

chart;

(0]

O O 0O OO0 o O o o

Pole type

Mast arm length

Mast arm orientation

Luminaire arm length

Luminaire arm height
Luminaire arm orientation

Hand hole orientation

RTC orientation

Loading on the mast arm & pole
Any other appurtenances that you have specified on the plans (e.g. ornamental
base shoes)

After reviewing the submittals , mark them as REVIEWED including your signature and the
date. Submit the back to the construction office.

January2023
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21.4.2BlueSheetand Green Sheets

The traffic-roadway section maintains two lists of materials and equipment that show a list of
prequalified equipment for use on signal projects. These lists are commonly referred to as the
blue and green sheets They are updated frequently and posted on the traffic signal standards

The blue sheetscontain a list of items that are normally qualified by the project managerz Uw Ol | DE |
according to the Non-Field Tested Materials Guide.

The green sheetscontain a list of items that are normally accepted for environmental and
functional testing by the traffic system servicesunit (TSSU). Thisis typically the controller
cabinet and equipment contained within .

The contractor is responsible for downloading, appropriately filling -out, and submitting copies
of blue and green sheetsto the project manager prior to starting work. The second page of the
blue and green sheets contains detailed instructions for how to use and process each document.

Typically the signal designer is not i nvolved in reviewing, using, processing, or approving the
green and blue sheets. However, you may be asked tohelp the inspector review them, usually
to make sure that the contractor has included all of the necessarycomponents as required by the
plans and specifications. If this occurs, read through and follow the instructions listed on the
second page of the sibmittal.

r . ]

Always read and follow the instructions on the blue and green sheets.

21.4.1Fie|0\/erificatiom?ormsf()rSignal Potand |
Signal Pole Foundaspn

There are two field verification forms, one for signal poles and one for signal pole foundations.

These two forms are required for each large pole on the project (notrequired for pedestals).

Both form s contains information that is intended to verify the exact location of the pole

foundation,the Y1 UUDEEOQWE O] EUEQOE]T wi OUWEOOwWI gUBx 01 OUwOOUOU
OP 06 wU O,mdhe anéhirod projection is installed per specification. The forms as well

asadditional information about their use (flow chart and roles & responsibilities) are onthe

traffic structures website (click ? UBT OEQwUUx x QUUUOwi)PI OEwYIl UPI PEEUD O
These forms are filled out by the projectmEOET 1 Uz UwOi | PET wxUPOUwWUOwWDOUUEC
foundations based on the information provided in the signal plan sheets and design files.

However, the signal designer may be asked to help fill them out or review the content.
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21.5 Cabinet fint

Per the 00990.70 specification,hte cabinet print is provided to the contractor via the project
conference project milestone, prior to the signal being constructed. Seechapter 20for more
information on the process for completing the cabinet print.

21.6 Requedsfor Information

The projectmE O E 1 bffide willimontact the engineer of record when there is a need for

interp retation of the plans or the specifications. As mentioned in section 21.1, all requests for
information should come from the projectmE O E 1 bffide. Uf eurequest from someone other
than the project manager office is received, do NOT answer any project specific questions and
direct them to the projectmE O E 1 bffide for proper processing of the issue. This may seem
overly bureaucratic and unhelpful, but t he importance of this process cannot be understated; it
is vital that agency communication is directed through a single official source to avoid
conflicting, confusing, or inappropriate release ofinformation that may result in time de lays,
unnecessaryexpense, or construction claims.

The construction lead will submit any contractor questions, contractor proposals, errors in the
plans/specifications, etc. to theengineer of record for review and comment. The engineer of
record will determine a proper response back according to the following:

9 If clarification of the plans is all that is needed, the engineer of record will provide this
information to the project manager with no further action needed from the EOR.

9 If aminor change to plans and/or specifications is needed, theengineer of record will
submit a proposed solution to region traffic and the region electricians for review and
approval. A minor change would be anything that falls under current standard practice.
The EOR will give the approved solution to the construction lead (see section 21.7) who
will then direct the contractor.

9 If a major change to plans and/or specifications is needed, theengineer of record will
submit a proposed solution to the traffic-roadway section, region traffic and the region
electricians for review and approval. A major change would involve any deviation from
standards. The EOR will give the approved solution to the construction lead (see section
21.7) who will th en direct the contractor.

The engineer of record is responsible for providing a solution to issues that arise during
construction. The construction lead is responsible for making sure that solution is carried
out.

b 4

The follow ing flow chart , Figure 21-1, outlines this basic process for handling requests for
information and resolving issues during construction.
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Figure 21-1 | Changes During Construction Flow Chart
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21.7 Contract Change Orders

Changes or corrections to the plans, special provisions or bid items may be required during the
construction phase. These changes are made by contract change orders (CCO).

If a CCO includes modification to a pl an sheet there are two options for resolution:

1 Provide written or verbal direction to the project manager of the required change. This
change will then be documented in the CCO paperwork and on the plan sheet as-built
when the project is completed. If the changeis major or includes a deviation from
standards, verbal or written approval (such as e-mail) is required by the traffic-roadway
section.

1 Produce either a digitally signed revised plan sheet or a revised stamped and sealed
mylar for inclusion into the CCO . This option is recommended if the revision is complex
enough that written or verbal directions to the construction lead would be insufficient to
properly understand and implement the change. Revision triangles are required on ALL
revised plan sheets as shown in the Contract Plans Deelopment Guide, NO
EXCEPTIONS. The revised plan sheetdoesNOT need to be submitted to the traffic-
roadway section for review and design approval if the proposed change is minor and
E Ol U Oupate frofnistandards (e.g. adjustment or deletion of an optional lane use sign).
If the change is major (e.g.deviates from the requirements stated in the operational
approval) or involve s a deviation from standards, the revised plan sheet shall be
submitted to the traffic-roadway section for review and design approval as per chapter
2. The TRS dwg. number does not change from the original plan sheet.

CCO plan sheet revisions are given the highest priority fortraffic-roadway section review.

Verbal approval by the traffic-roadway section for changes that deviate from standard is
acceptable for moving forward during construction.

January2023 Page21-7
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21.8 Certified Traffic Signal Inspection
Certification

The traffic-roadway section provides training and certification each year for inspection of
ODOT traffic signal installations. While this training is specific to inspection and NOT a
requirement signal designers, it is highly recommended as it will give a better understanding of
the materials and construction process related to traffic signals. Class topics include:

1 Material qualifications (blue and green sheets)

Review of the current Inspectorzs Manual for Signal Construction
Exposure to basic signal design

Standard drawings

Reading of plans and specifications

= =4 =4 =4

The training is taught in two different formats; a 2 -day full class and a 1-day re-certification
class for those that are more familiar with the subject topics and just need a refresher course
highlighting the recent cha nges. A self-paced virtual training is also available for both formats.
An exam is given at the end of each class and certification is given to those that pass.
Certification is good for three years.

For more information on these classes access to tle current version of the Inspectorz Manual
for Signal Construction, and to register for up-coming classes, visit the ODOT Inspector
Certification Program website .
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21.9 Construction Issues

This section takes excepts from actual construction change orders and project manager
narratives, grouped into basic categories SeeFigure 21-2 thru Figure 21-24. Some of these
issues could have been resolved prior to construction during the design phase by a site visit to
field verify conditions or by coordinating with other disciplines.  Some result from ambiguity,
incomplete, or conflicting information in the contract documents. Others are the result of
unexpected conditions that were '
uncovered during the construction
process and would have been hard
to predict ahead of time. While

not all contract change orders can
be avoided, the goal is to minimize
the number of CCOs needed to
build the contract by producing
complete, concise, and field
verified contract plans.

The traffic-roadway section
reviews contract change order and
project manager narratives as they
are posted on the ODOT server.

I't is always more cost effective for the
original contract documents than to issue a change order during construction for the
same work.

21.9.1Detection

Figure 21-2 | CCOd Detection, April 2013

CONTRA HEREEY MODIFIED AS FOLLOWS [DESCRIFTION AND LOCATTON OF WORK GOV DEY SORDER');

This Contract Change Order will provide a method of payment to install Leops #23 and #24 at Boones Ferry Road and to be connected
to existing feeder cables, However, field investigation showed the loop feeder cables did not exist,

INCREASE
DECREASE [ |

ESTIMATED NET COST EFFECT OF THIS. AGREEMENT ON THE CONTRACT: $1,347.96
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Figure 21-3 | CCOd Detection, November 2012

ADDITIONAL INFORMATION THAT IS NOT INCLUDED ON ORDER (Additional Description; Who requested, Why necessary; Why cost is not a contractor responsibility, Parties other than State or
FHWA that have agreed to share the costs; Emergency work prior to app ; Esti effect on project time; Signil discussions; F to supporting and/or attached documents, including
cost estimates for "Extra Work Orders" and "Force Orders”; Why contractor refuses to sign). List all previously approved overruns.

Region 1 determined that a proposed future project will reconfigure the ramp meter detector loops at the US26 EB straight on ramp and
therefore, the loop replacement work shown on the project plans was deleted in this contract. ODOT Region 1 requested this change. The
price for cutting loops in the sub-sub-contract for Bid Item 117, for Ramp Meter Modification: EB ON-Ramp at 185th, was $6,360 for 14
loops, which equals $454.28 per loop. At the 185th ramp to EB US26 six loops were not removed and replaced. Six loops at $454.28 each
plus 17% mark-up is $3,189. Splicing the loops to the loop feeder cable would take about 1/2 day at $72/hour plus $15/hour for
equipment and materials is an additional $348 for time and materials. The total associated with this work, and appropriate for credit to
ODOT, is $3,537.

The attached email dialogue documents agreement from sub-contractor O'Neill Electric Inc. to credit ODOT $3,537.

INCREASE [ ] o5 i

ESTIMATED NET COST EFFECT OF THIS AGREEMENT ON THE CONTRACT:
DECREASE

Figure 21-4 | CCOd Detection, Extra Work Order, August 2012

AD-K-)-H‘_IOQA_L I;%FOEM—ATION THA;IS ;JOT INCLU‘DEDBE ORDER-(N;nEm‘;I r;s:r’iplion; ivn;';msted; \Why necessary; Why cost is not a contractor responsibility; Parties other than State
or FHWA that have agreed to share the costs; Emergency work prior (o approval; Estimate effect on project time; Significant discussions; References to supporting and/or h
Inciuding cost estimates for "Extra Work Orders” and "Force Orders"; Why contractor refuses 1o sign). List all previously approved ovarruns,
There are several locations where there are old steel street loop boxes that will be impacted by the pavement grinding. The old steel
street boxes will be replaced by new PVC loop pockets. There are also several locations that will require new conduit that was not

shown in the contract plans. This EWO will compensate the contractor for the added electrical work as directed by the engineer.

REASON | WORK |DESIGN(E| PM ESTIMATED
pavITEM| cope | Tvee | ORD | (EORY DESCRIPTION AMOUNT
> EW B F N
803 26 F | | Compensate Contractor For Added Electrical Work. $4,660.00
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Figure 21-5 | CCOd Detection, PM Narrative May 2012

SECTION | - SPECIFIC FEEDBACK FOR PROJECT DESIGNER(S)
and/or PROJECT DELIVERY TEAM

Provide constructive feedback to the project Designer(s) and/or Project Delivery Team identifying project
components and aspects that worked well, and which could/should be used on other projects. Identify project
components or aspects which were problematic elong with suggested solutions to avoid repeating on future
projects. For Design-Build projects, include feedback to the DB Project Manager or Project Leader regarding
contrect language which was problematic, along with suggested solufions. Aiso identify confract language

which worked well.

' These type of paving projects usually do not get adequate amount of time for quality control. Perhaps
for future projects, it would be good to check the existing loops and connections, guality of J-Boxes and
Wiring. In most cases, the plans call for adjust boxes, extend wires, etc..., the directions in the plans
for the installations are usually not specific enough, leading to confliicts, delays, and extra costs.

21.9.2Conduits

Figure 21-6 | CCOd Conduits, January 2013

ADDITIONAL INFORMATION THAT 18 NOT INCLUDED ON ORDER (Adaiional Description; WG requestad; Why necessary; Why cosl s not a contracior responsibillly; Paries olner fhan Stats or |
FHWA that have agreed to share the costs; Emergency work prior to approval

During the-seesinstallation of the new illumination condui contractor encountered rock that was not shown in the gao%hnical report.

The confractor's HDD equipment has experienced sevefal breakdowns due to the rocky sub-surface conditions. This CCO compensates
the contractor for the added costs of drilling through the rock.

-

INCREASE [ %)
: §58,752.00
ESTIMATED NET COST EFFECT OF THIS AGREEMENT ON THE CONTRACT DECREASE [ ;

Figure 21-7 | CCO® Conduits, May 2012

[ o g e e

ADDITIONAL INFORMATION THAT IS NOT INCLUDED ON ORDER (A D . Who req d. Why y: Why cost is not a contractor responsibility; Parties other than State or
FHWA that have agreed to share the costs; Emergency work prior 1o approval

This work was required due to damaged condition of the existing conduits that were to be utilized by the project for site lighting, The
conduits were damaged on a previous city project and not repaired. Our project called for these conduits to be utilized in the new lighting

system.

INCREASE S

ESTIMATED NET COST EFFECT OF THIS AGREEMENT ON THE CONTRACT:
DECREASE [ |
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Figure 21-8 | CCOd Conduits, October 2011

ADOITTOEAT. '&EOEﬁiATION THAT IS NOT INCLUDED ON ORDER (Additional Description; Who requested; Why necessary, Why costis not a contractor responsibility, Parties other than State or

FHWA that have agreed to share the costs; Emergency work prior to approval; Estimate effect on project time; Significant discussions; References to supporting anasor attached documents, including
cost estimates for "Extra Work Orders" and "Force Orders"; Why contractor refuses to sign). List all previously approved overuns.

The Work to be done under this Contract consists of constructing fraffic signal medifications at eleven intersections along SW Tualatin-
Sherwood Road and Nyberg Street. The modifications inciude installing video detection and pan-tilt-zoom cameras along with fiber optic
cable and associated communications hardware. During construction, the existiting conduit that was to be used for equipment and
communication cables, was found to be at capacity. It was also determined additional cameras at Boones Ferry Rd needed to be
installed. This CCO addresses installing conduit and junction boxes to be used for the video detection and fiber optic cables along with
installing additional video detection cameras.

Flagging was not anticipated but during construction flagging was determined to be necessary.

INCREASE -X
ESTIMATED NET COST EFFECT OF THIS AGREEMENT CN THE CONTRACT: -

DECREASE [ ] $49,631.90
21.9.3Utility Conflicts

Figure 21-9 | CCOd Utility Conflicts, February 2013

ADDITIONAL INFORMATION THAT 1S NOT INCLUDED ON O i iplion; ‘ ; i ibilty; Parti

FHWM_ha1 have agreed to share the costs; Emergency work pﬂ?liiéiﬂ:ll;nélsm ?1:;':; ﬁwh:r;je:;em:‘ gngmsmd::?;ﬁﬁ:&ﬁ:ﬁ:ﬁ:ﬁ?ﬂ:ﬂ&:ﬂﬁﬁgm x::irnr
cost estimates for "Extra Work Orders" and "Force Orders”; Why contractor refuses to sign). List all previously approved overruns ' ' ¢
During the Utility pre-construction meeting, the ODOT Electrical Crew Manager voiced concerns about the location of the existing
interconnect conduit and junction boxes located in the median ditch. The existing conduit appeared to be in conflict with the plan design to
rggrade the median and excavate the shoulders. The Engineer verified that a locate was not performed during design and the interconnect
will be in conflict and require relocation during construction. The current design only addressed the removal and new installation of the
interconnect wire from Ringuette to Redwood Hwy. This change order compensates the contractor for the additional work needed to

remove a portion of the existing conduit and install approximately 1000 of new conduit and required junction boxes for installing the new
wire.

. . . . . I
ESTIMATED NET COST EFFECT OF THIS AGREEMENT ON THE CONTRACT: INCREASE $10,888.00
_ _ DECREASE [ ] R

Figure 21-10 | CCOd Utility Conflicts, PM Narrative, September 2012

8. Part 900 — Permanent Traffic Control & lllumination Systems

Incnlyded in the scope of this project was install ng a new traffic g(g?al on NE Columbia Bivd. and the
82" street off ramp. One pole was relocated due to a fiber optic cable bank in the same alignment
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Figure 21-11 | CCOad Utility Conflicts, Extra Work Order, July 2012

I el — x 4
ADDITIONAL INFORMATION THAT IS NOT INCLUDED ON ORDER (Additional Description; Who requested; Why necessary; Why cost is not a contracior responsibility; Parties other than State
or FHWA that have agreed fo share the costs; Emergency work prior to approval; Estimate effect on project time; Significant discussions; References to supporting and/or attached documents,
including cost estimates for "Exira Work Orders" and "Force Orders”; Why contractor refuses 1o sign). List all previously approved overruns.

Several of the illumination pale sites have potential utility/structure conflicts that were not clearly shown in the plans. This EWO will
compensate the contractor for potholing as directed by the engineer.

REASON | WORK [pEston(E|  Pm ESTIMATED
PAY ITEM CODE TYPE ORI) (EORT) DESCRIPTION AMOUNT
0900 £W bt F Ay
801 26 F | 1 lllumination Potholing As Directed $3,400.00

Figure 21-12 | CCOg Utility Conflicts, Force Order, April 2012

l ADDITIONAL INFORMATION THAT IS NOT INCLUDED ON ORDER (Additional Description; Who requested; Wiy necessary; Why cost is nat a conlractor responsibility; Parties other (hat
State or FHWA that have agreed to share the costs, Emergency work prior to epproval; Esfimate efiect on project lime; Significan! discussions; References lo supporing and / or altached
, ncluding of costs for "Exira Work Orders” and "Force Orders”; Why contraclor refusas o sign). List all previously approved overruns.

The $3,000 cost is for WOEC to provide electrical power for illumination on this project. This amount will come
from the Construction Engineering budget as it was not included in the Anticipated Items.

21.9.4Polesk Foundations

Figure 21-13 | CCOd Poles & Foundations, PM Narrative, October 2012

Provide constructive feedback to the project Designer{s) and/or Project Delivery Team identifying project components and aspects
that worked well, and which could/should be used on other projects. Identify project components or aspects which were
problematic along with suggested solutions to avoid repeating on future projects. For Design-Build profects, inciude feedback to the
DB Project Manager or Profect Leader reqarding contract language which was problematic, along with suggested solutions. Also
identify contract language which worked well,

There was no Specific Feedback on this project [

The traffic signal pole vendor and resulting issues in obtaining final approval of their submittals was the driving force behind
project delays. The Prime Contractor and electrical Sub-contractor were advised by the Project Manager that delays to the
Project may occur if the signal pole supplier was NOT a pre-approved ODOT supplier, This may have been averted te some
degree if the follawing language had been added in the Special Provisions: "Only 'pre-approved' material suppliers will be
considered for Signal and/or Luminaire Pole manufacture, purchases or installations for Oregon Department of

Transportation Projects”. Exceptions would require special approval of the State Structural Materials Engineer before
proceeding.

Figure 21-14 | CCOd Poles & Foundations, August 2012

ADDITIONAL INFORMATION THAT IS NOT INCLUDED ON ORDER (Additional Descriptlon;-Who requested; Why necessary; Why cost is not a confractor responsibility; Parties other than State or
"HWA that have agreed to share the costs; Emergency work prior to approval; Estimate effect en project time; Significant discussions; References to supporting and/or attached documents, including
1;ost estimates for "Extra Work Orders” and "Ferce Orders"; Why contractor refuses 1o sign). List all previously approved overruns.

While drilling Signat Pole Foundation (Pole #1) water was first encountered at a depth of 6.5 feet (Required Footing depth = 10.5"). As
drilling continued, infiltrating water began to collapse the shaft wall. The contractor was directed to place a temporary steel casing in the
shaft thereby protecting the shaft from collapsing further. The pour was postponed until the next day due to the water. Plans were made
to rent a Vacujet, pump the shaft free of water immediately prior to concrete pour and to pull the casing slowly enough to seal the water
as the concrete was poured to 6.5 feet from the bottom. Although none of the remaining three foundations encountered enough water to
require sleeving, the extra costs for Pole Foundation #1 are being compensated because it is considered a 'Changed Condition' as the
Geotechnical report stated the water table to be at 12 feet or deeper.

ESTIMATED NET CUST EFFECT OF THIS AGREEMENT ON THE CONTRACT: INCREASE [ X_] $2,215.00
DECREASE [ ]
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TraffiecRoadway Section

TraffieSignal Design Mand&onstruction Support
Figure 21-15 | CCOd Poles & Foundations, PM Narrative, November 2012

21.9.5Unique Situations

Figure 21-16 | CCOd Unique Situations, Historic Bridge Issue, October 2012

21.9.6Temporary Signals

Figure 21-17 | CCOd Temporary Signals,February 2013
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